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Modular switching device 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to modular switching devices employed 
in electrical engineering. 

[0002] Switching devices are instruments employed for opening and 
closing an electric circuit. The switching device comprises at least one pole 
and a control device adapted to open and close said pole. Switching devices 
include switches and switch-fuses, for example. 

[0003] It is known to construct a switching device modular such that 
the switching device comprises a controller device module and pole cell mod- 
ules. It is known to connect the control device module and the pole cell mod- 
ules together with a main shaft such that the main shaft transfers the power 
required for opening and closing the poles of the switching device from the 
control device module to the pole cell modules. 

[0004] The axial lengths of different switching device assemblies, 
i.e. the lengths in the direction of the main shaft, vary depending on the num- 
ber of modules and the size of the individual modules. The thicknesses of the 
main shafts also vary in different assemblies. This is because the power re- 
quired for opening and closing the poles is different in different switching de- 
vice assemblies. 

[0005] The problem in the above-described arrangement is that 
several types of main shafts have to be manufactured and stored for the differ- 
ent switching device assemblies. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] The object of the invention is to provide a switching device 
allowing the above-mentioned problems to be solved. The object of the inven- 
tion is achieved with a switching device, which is characterized in what is 
stated in the independent claims. Preferred embodiments of the invention are 
described in the dependent claims. 

[0007] The invention is based on each module of the switching de- 
vice comprising a shaft element that is coupled directly to a shaft element of an 
adjacent module without a separate connecting element. 

[0008] An advantage of the switching device of the invention is the 
facility of constructing and expanding different switching device assemblies. 



WO 2005/069324 



PCT/FI2005/000032 



2 

BRIEF DESCRIPTION OF THE FIGURES 

[0009] In the following, the invention will be described in more detail 
in connection with preferred embodiments with reference to the accompanying 
drawings, in which 

Figure 1 shows the control device module of a switching device ac- 
cording to an embodiment of the invention seen obliquely from above; 

Figure 2 shows the control device module of Figure 1 seen obliquely 
from beiow; 

Figure 3 shows a switching device assembly according to an em- 
bodiment of the invention; and 

Figures 4a and 4b show cross-sections of the main shafts of some 
switching devices of the invention. - 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] A switching device according to an embodiment of the inven- 
tion comprises a control device module 2 and several pole dell modules ac- 
cording to Figure 1 . The control device module 2 and the pole cell modules are 
interconnected with a main shaft, which is adapted to transfer the power re- 
quired for opening and closing the poles of the switching device from the con- 
trol device module 2 to each pole cell module. 

[0011] The control device module 2 and each pole cell module of 
the switching device comprise a main shaft element 6. Each main shaft ele- 
ment 6 is adapted to be connected to the main shaft element 6 of an adjacent 
module. Consequently, the main shaft is composed of interconnected main 
shaft element 6, each of which is comprised by the corresponding module of 
the switching device. 

[0012] Figures 1 and 2 show that a first end of the main shaft ele- 
ment 6 of the control device module 2 is provided with a male connecting 
member 8, and a second end is provided with a female connecting member 
10. The type of the male connecting member 8 is a grooved shaft, a so-called 
spline shaft, and it comprises eight teeth 12 projecting in the radial direction, 
eight recesses 14 remaining between these teeth. The female connecting 
member 10 is an inner grooved shaft and it is adapted to receive the male 
connecting member 8 inside thereof. 

[0013] Each module of a switching device according to an embodi- 
ment of the invention comprises a connecting member arrangement similar to 
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that of the control device module 2 of Figure 1, i.e. a first end of the shaft ele- 
ment is provided with a male connecting member 8, a second end being pro- 
vided with a female connecting member 1 0. 

[0014] The control device module 2 of Figure 1 can be connected to 
an adjacent module, such as a pole cell module by means of either its male 
connecting member 8 or its female connecting member 10. It is also possible 
to achieve a switching device assembly wherein two other modules are con- 
nected to the control device module 2, the first of said modules being con- 
nected to the male connecting member 8 and the second of said modules be- 
ing connected to the female connecting member 10. An example of such a 
switching device assembly is shown in Figure 3. 

[0015] The main shaft elements 6 and the other shaft elements, 
adapted to be connected to the main shaft elements, are preferably designed 
such that they are able to connect directly to each other and to transfer the 
required torque without separate connecting elements. 

[0016] A switching device product series may comprise several 
switching devices having different frame sizes. Herein, frame size refers pri- 
marily to the physical dimensions of the switching device, although a given cor- 
relation exists between the physical dimensions and the nominal current val- 
ues of the switching device. In other words, switching devices having high 
nominal currents are typically larger than switching devices having low nominal 
currents. 

[0017] The powers required for opening and closing the poles of 
switching devices of different sizes may deviate considerably from each other. 
For this reason it is often justifiable to employ main shafts of different strengths 
in switching devices having different frame sizes. 

[0018] A switching device may comprise not only a control device 
module and pole cell modules, but also one or more additional modules. Such 
an additional module may be an auxiliary contact module, for example. An 
auxiliary contact module comprises auxiliary contacts for locking, alarm, 
position indication and auxiliary circuits, for example. 

[0019] Figure 3 shows a switching device assembly according to an 
embodiment of the invention comprising a control device module 2, six pole 
cell modules 3, and three additional modules 5. The modules connected to the 
control device module 2 are positioned such that part of the modules are lo- 
cated in a first axial direction relative to the control device module 2, the rest 
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being located in a second axial direction relative to the control device module 
2. Herein, axial direction refers to the direction of the main shaft of the switch- 
ing device, i.e. a horizontal direction in the case of Figure 3. 

[0020] In the assembly of Figure 3, the pole cell modules 3 are con- 
nected to the control device module 2 such that three pole cell modules 3 are 
located on the left side of the control device module 2, the remaining three pole 
cell modules 3 being located on the right side of the control device, module 2. 
The additional modules 5 are positioned such that two additional modules are 
connected to the left end of the switching device assembly, and the third addi- 
tional module is connected to the right end of the switching device assembly. 
The driving shaft element of the additional module located at the right end of 
the assembly as well as the driving shaft element of the additional module lo- 
cated second from the left are connected to the main shaft element of the ad- 
jacent pole cell module 3, and the driving shaft elemient of the additional mod- 
ule 5 located at the left edge of the assembly is connected to the driving shaft 
element of the adjacent additional module. 

[0021] The additional modules 5 usually comprise components 
whose operation requires a substantially smaller torque than is required for 
operating the contacts of the pole cell modules 3. In addition, the frame size of 
the control device module 2 and the pole cell modules 3 of the switching de- 
vice assembly has practically no effect on the operating torque required by the 
additional modules 5 of the assembly, i.e. the same components are usually 
employed in the additional modules 5 irrespective of the frame size of the con- 
trol device module 2 and the pole cell modules 3. 

[0022] The driving shaft elements of the additional modules 5 of a 
particular switching device product series can be dimensioned for a higher or 
lower torque than or a torque equal to the main shaft element 6 of the pole cell 
module 3 of the smallest frame size in the product series, according to the 
need. In a preferred embodiment, the driving shaft elements of all additional 
modules in the same product series are dimensioned for an equally high 
torque. 

[0023] A switching device product series according to an embodi- 
ment of the invention comprises pole cell modules and control device modules 
having different frame sizes, but only one type of additional modules. Such a 
product series may be composed for instance of four pole cell modules having 
different frame sizes, four control device modules having different frame sizes, 
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and a plurality of different types of additional modules, which all have the same 
frame size, and which are adapted to be directly connected to any module of 
the same product series without adjusting parts. 

[0024] The product series according to a second embodiment com- 
prises pole cell modules and control device modules having different frame 
sizes, and different additional modules, which have different frame sizes but 
are adapted to be directly connected to any module of the same product series 
without adjusting parts. 

[0025] An additional module 5 whose driving shaft element is di- 
mensioned for substantially the same torque as the main shaft elements of the 
control device module 2 and the pole cell modules 3 of the switching device 
assembly, can in principle be connected to any axial point of the assembly. 
Consequently, it is possible to place such an additional module 5 between the 
control device module 2 and a pole cell module 3, or between two pole cell 
modules. By contrast, an additional module 5 whose driving shaft element is 
dimensioned for a substantially lower torque than are the main shaft elements 
6 of the control device module 2 and the pole cell modules 3 of the switching 
device assembly has naturally to be positioned such that operating torque is 
not transferred through it from the control device module 2 to any pole cell 
module 3. 

[0026] Figure 4a shows a male connecting member 8 of the main 
shaft element 6 of a module having a first frame size in a switching device 
product series, seen from the axial direction, and Figure 4b shows a male con- 
necting member 8 of the main shaft element 6 of a module having a second 
frame size in the same product series. The main shaft element 6 of Figure 4a 
belongs to a module whose frame size is smaller than the frame size of the 
module to which the main shaft element 6 of Figure 4b belongs. This is why 
the diameter di of the main shaft element 6 of Figure 4a is smaller than the 
diameter d 2 of the main shaft element 6 of Figure 4b. 

[0027] The product series to whose modules the main shaft ele- 
ments 6 of Figures 4a and 4b belong is adapted such that a similar additional 
module 5 can be connected to a control device module 2 or pole cell module 3 
having any frame size. This feature is achieved with universal teeth 16. The 
male connecting members 8 of the main shaft elements 6 of all control device 
modules 2 and all pole cell modules 3 of the product series comprise a pair of 
universal teeth 16, which is substantially similar irrespective of the frame size. 
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The female connecting members of the driving shaft elements of the additional 
modules 5 of the product series are adapted to connect to these universal 
teeth 16. Correspondingly, the female connecting members 10 of the main 
shaft elements 6 of all control device modules 2 and pole cell modules 3 of the 
product series comprise a pair of grooves, which is substantially similar irre- 
spective of the frame size, and which is adapted to receive a pair of universal 
teeth 16. The male connecting members of the driving shaft elements of the 
additional modules 5 of the product series are adapted to connect to said pair 
of grooves adapted to receive the universal teeth. 

[0028] The connecting member 8 of both Figure 4a and Figure 4b 
comprises eight teeth projecting in the radial direction and eight recesses re- 
maining between these teeth, fn both connecting members 8, the universal 
teeth 16 are placed at 180° from each other, i.e. they are located on opposite 
sides of the shaft. 

[0029] In the connecting member 8 of Figure 4a, teeth 18, which are 
not universal teeth 16, are equally long as but narrower than the universal 
teeth. Both the distance between the tips of the opposite universal teeth 16 
and the distance between the tips of the other opposite teeth 18 are substan- 
tially the same as the diameter di of the main shaft element 6. In the connect- 
ing member 8 of Figure 4b, teeth 20, which are not universal teeth 16, are as 
broad as but longer than the universal teeth. The distance between the tips of 
the teeth 20, which are not universal teeth, is substantially the same as the 
diameter d 2 of the main shaft element 6. 

[0030] The module of the switching device of the invention may 
comprise one or more universal teeth 16. The shape of the universal teeth 16 
is not limited to the shapes shown in Figures 4a and 4b. If desired, the univer- 
sal teeth 16 may be designed different from the other teeth of the main shaft 
element 6. Accordingly, the universal teeth 16 may be designed to have a sub- 
stantially triangular cross-section, for example, even if the other teeth had a 
substantially rectangular cross-section, as in Figures 4a and 4b. 

[0031] The one or more universal teeth 16 provided in the main 
shaft element 6 may be employed to facilitate the fitting of the modules of the 
switching device to each other, since said one or more universal teeth can be 
used to delimit the positions allowing the male connecting member 8 of a first 
module to be inserted into the female connecting member 10 of a second 
module. This allows for instance the correct position- of the main shaft element 
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6 of the control device module 2 relative to the main shaft elements 6 of the 
pole cell modules 3 to be ascertained, whereby the zero position of the control 
device 2 corresponds to the open-position of the contacts of the pole cell mod- 
ules 3, etc. 

[0032] Both the main shaft elements 6 and the driving shaft ele- 
ments are preferably designed such that they can be relatively easily fastened 
to each other and detached from each other several times. This results in the 
switching device assemblies being easily expandable and modifiable. For ex- 
ample, a new additional module could easily be added to the assembly of Fig- 
ure 3 between the additional module 5 farthest to the right and the pole cell 
module 3. 

[0033] In an embodiment, the modules of the switching device ac- 
cording to the invention are fastened to each other with screws that extent in 
the axial direction. In a preferred embodiment, the switching device assembly 
comprises at least one axially extending screw for each module such that said 
at least one screw is substantially of the length of said module and that its first 
end, which is designed to enable the driving of said screw with a tool, is pro- 
vided also with a thread, into which a thread at the other end of a second 
screw can be driven. It is obvious to a person skilled in the art that the basic 
idea of the invention can be implemented in a variety of ways. Consequently, 
the invention and its embodiments are not restricted to the above examples, 
but may vary within the scope of the claims. 
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CLAIMS 

1. A modular switching device comprising a plurality of intercon- 
nected modules (2, 3), said modules comprising a control device module (2) 
and a pole cell module (3), said modules (2, 3) of the switching device being 
interconnected with a shaft adapted to transfer a torque required for operating 
the switching device from one module (2) to another module (3), 
characterized in that each module (2, 3) comprises a shaft element 
(6), and in that said shaft transferring the torque is composed of directly 
interconnected shaft elements (6). 

2. A modular switching device as claimed in claim 1, charac- 
terized in that both ends of the shaft element (6) of each module (2, 3) in 
the switching device is provided with a connecting member (8, 10) for connect- 
ing to a shaft element of an adjacent module. 

3. A modular switching device as claimed in claim 2, charac- 
terized in that the connecting member provided at a first end of the shaft 
element (6) of each module (2, 3) is a male connecting member (8), and the 
connecting member provided at a second end is a female connecting member 
(10). 

4. A modular switching device as claimed in claim 2 or 3, c h a r- 
acterized in that the connecting members (8, 1 0) of the shaft element (6) 
of at least one module (2) are of a grooved shaft type. 

5. A modular switching device as claimed in any one of the preced- 
ing claims, characterized in that it comprises two modules (2, 5) that 
have frames of different sizes and are directly interconnected via said shaft 
elements. 

6. A modular switching device as claimed in claim 5, charac- 
terized in that one of said two directly interconnected modules (2, 5) hav- 
ing frames of different sizes is an additional module (5), such as an auxiliary 
contact module. 

7. A modular switching device as claimed in any one of the preced- 
ing claims, characterized in that the shaft element of each module (2, 
3, 5) of the switching device comprises means for connecting to a shaft ele- 
ment of an additional module (5). 

8. A modular switching device as claimed in claim ^charac- 
terized in that said means for connecting to the shaft element of the addi- 
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tional module (5) comprise at least one general tooth (16). 

9. A switch device module, characterized in that it is 
adapted for use in a modular switching device as claimed in claim 1 . 
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